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* NOTICES * 

TPO and NCI PI are not responsible for any , 
lamages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
?.**** shows the word which can not be translated. 
?.In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The liquid crystal panel of two sheets arranged at right angles to mutual by making one side into the common 
side, and an image composition means to compound the image of both [ these ] liquid crystal panels optically, It comes 
to have the magnifying lens to which the synthetic image compounded by this image composition means is expanded. 
The pixel array of said both liquid crystal panels The small display unit characterized by impressing the data signal 
which shifted in time a part for spacing from which it shifted mutually and has been arranged so that each pixel may 
complement non-opening of the liquid crystal panel of the other party, and said each pixel shifted to said both liquid 
crystal panels, respectively. 

[Claim 2] The small display unit according to claim 1 with which the rectangle-like half mirror which compounds the 
image of both liquid crystal panels optically among both [ these ] liquid crystal panels is arranged with whenever [ tilt- 
angle / of 45 degrees ] to said each liquid crystal panel while the rectangle-like liquid crystal panel of two sheets is 
arranged at right angles to mutual by making one of them into the common side. 

[Claim 3] The small display unit according to claim 1 with which the half prism which compounds the image of both 
liquid crystal panels optically is formed among both [ these ] liquid crystal panels while the rectangle-like liquid crystal 
panel of two sheets is arranged at right angles to mutual by making one of them into the common side. 
[Claim 4] The pixel array of said both liquid crystal panels is a small display unit according to claim 1 with which both 
three-primary-colors luminescence pixels are considered as the pixel arrangement from which only 0.5 pitches shifted t< 
the horizontal direction and the perpendicular direction mutually. 

[Claim 5] The pixel array of said both liquid crystal panels is a small display unit according to claim 1 with which the 
three-primary-colors luminescence pixel of one liquid crystal panel is considered as the pixel arrangement from which 
only 0.5 pitches shifted horizontally to 1 .5 pitches and a perpendicular direction to the three-primary-colors 
luminescence pixel of the liquid crystal panel of another side. 



[Translation done.] 
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* NOTICES* 

7PO and NCIPI are not responsible for any 
lamages caused by the use of this translation* 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
5 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION ^ 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the small display unit in which the cellular phone for personal 

applications is possible. 

[0002] 

[Description of the Prior Art] While current and a display unit are presenting various trends and there are inclinations, 
such as big-screen-izing of the display screen and flat-izing, there is also an inclination of personal-izing. 
[0003] What consisted of LED devices which are indicated by JP,2-4788,A as an example of the small display unit 
made personal, for example is proposed. As this display unit is shown in drawing 9 , while LED array b is prepared in 
the lower part of the body a of equipment, the oscillating mirror c is arranged in the upper part, and it comes to arrange 
the lens d for amplification among these both. 

[0004] And if the sequential input of the video signal is carried out at the above-mentioned LED array b, the light- 
emitting part of this LED array b emits light, while being expanded with the above-mentioned lens d, it will be reflected 
by the oscillating mirror c as a parallel light, and this luminescence will reach a user's eyes e. Under the present 
circumstances, when the oscillating mirror c rotates little by little synchronizing with the above-mentioned parallel light 
an image is formed because the above-mentioned parallel light shifts, and he is trying to reflect this amplification image 
in a user's eyes e. 

[0005] Moreover, what consisted of liquid crystal panels which are indicated by JP,59-1 17876, A as other small display 
units is proposed. The maintenance means f of a hat mold is equipped with transparency mold liquid crystal panel g, 
ocular h, Prism i, etc., and this display unit becomes it, as shown in drawingJLQ . 

[0005] And if a video signal is inputted and displayed on transparency mold liquid crystal panel g, after being expanded 
by ocular h, it is separated into right and left by Prism i, and this displayed image is further reflected by reflecting 
mirrors j and j, and he is trying to reflect this amplification image in a user's eyes k and k. 
[0006] 

[Problem(s) to be Solved by the Invention] However, also in which [ these ] display unit, there were the following 
problems, it was not perfect and the amelioration was demanded for utilization of the portable full color display unit 
with which the body can be especially equipped in compact size. 

[0007] That is, in the thing of the former LED printer, the technical problem was in array-ization of three primary color; 
LED for making it full color, and moreover, since [ other than red LED ] especially the luminous efficiency of blue LEI 
was low, there was a problem also about the dc-battery actuation which is an indispensable condition to portable-izing. 
[0008] Moreover, in the thing of the latter liquid crystal panel method, although it is necessary to make size of liquid 
crystal panel g into 3 inches or less in order to consider as the compact size with which the body is equipped, there is a 
limitation in high pixel-ization of liquid crystal panel g technically. For this reason, in liquid crystal panel g small in thi 
way, there were few pixels, and when that image was expanded, there was a problem that image quality will deteriorate 
substantially. 

[0009] This invention is made in view of this conventional trouble, and it aims at offer of the small display unit with 
which a high-definition amplification image is obtained in the thing of a liquid crystal panel method, without forming a 
liquid crystal panel into a high pixel. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the small display unit of this myention 
The liquid crystal panel of two sheets arranged at right angles to mutual by making one side into the common side, and 
an image composition means to compound the image of both [ these ] liquid crystal panels optically, It comes to have 
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he magnifying lens to which the synthetic image compounded by this image composition means is expanded. The pixel 
aray of said both liquid crystal panels It shifts mutually and is arranged so that each pixel may complement non- 
jpening of the liquid crystal panel of the other party, and it is characterized by impressing the data signal which shifted 
m time a part for spacing from which said each pixel shifted to said both liquid crystal panels, respectively. 
0011] 

"Function] If the data signal which made the amount of [ from which each pixel of R (red), G (green), and B (blue) 
shifted to the about 1 inch small liquid crystal panel of two sheets ] spacing delayed in time in the display unit of this 
invention is impressed, respectively The color picture which appeared in each liquid crystal panel is optically 
compounded by the image composition means, the color picture which the number of pixels increased seemingly is 
reproduced, and this reproduced color picture will be expanded to about (lm of sight distances) 30 inches by the 
magnifying lens, and will be reflected in a user's eyes. 

[0012] That is, in the case of about (lm of sight distances) 30 inches liquid crystal display equipment, the number of 
pixels is the need 100,000 to about 300,000. While the number of pixels also uses about tens of thousands small liquid 
crystal panels [ two ] by about 1 inch and compounding the liquid crystal panel of these two sheets optically in this 
invention By shifting a data signal in time by [ shifted among both liquid crystal panels ] pixel distance, and impressing 
it to both [ these ] liquid crystal panels The pixel of both liquid crystal panels can reappear independently, respectively, 
consequently in spite of being a small light weight, in a user's view, an about (lm of sight distances) 30 inches big 
screen will appear. 
[0013] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 

[0014] The small display unit concerning example 1 this invention is shown in drawing,! and drawing 2 , the small 

headphone 2 are equipped with this display unit 1, and it considers as the configuration which can enjoy various kinds 

of images with a software package, or can take in information [ in an electric car etc. ] per individual. 

[0015] It has the liquid crystal panels 3 and 4 of two sheets, the half mirror 5 as an image composition means, and a 

magnifying lens 6 as the body, and the above-mentioned display unit 1 becomes, as shown in drawing^ . 

[0016] Liquid crystal panels 3 and 4 are all the things of the shape of a small rectangle with a size of about 1 inch, and 

both [ these ] the liquid crystal panels 3 and 4 have vertical to mutual, i.e., the include angle of 90 degrees, by making 

one of them into the common side, and they are arranged at the fixture 7 for immobilization. Moreover, the relative 

location of the liquid crystal panels 3 and 4 of these two sheets is set up so that it may mention later, and a mutual pixel 

array may complement each other. 

[0017] Back lights 8 and 8 are formed in the tooth back of each above-mentioned liquid crystal panels 3 and 4, a cold 
cathode mold flat-surface fluorescent lamp is used as this back light, and miniaturization is attained. 
[0018] A half mirror 5 is for compounding optically the image of both the above-mentioned liquid crystal panels 3 and 
4, and reproducing a high definition pixel, and it is held at the above-mentioned fixture 7 for immobilization so that it 
may be located between both the liquid crystal panels 3 and 4. Arrangement of this half mirror 5 is arranged with 
whenever [ tilt-angle / of 45 degrees ] to the core, i.e., each liquid crystal panel, whenever [ between four / above- 
mentioned liquid crystal panel 3 and tilt-angle ]. . , ' 
[0019] By this, while the image of the vertical liquid crystal panel 3 penetrates a half mirror 5 in the direction ot arrow 
mark A in drawi ng 3 , the image of the level liquid crystal panel 4 will be reflected in the direction of arrow mark A by 
the half mirror 5, and both images will be compounded. 

[0020] A magnifying lens 6 expands the image by which composition was carried out [ above-mentioned ], and the 
optical axis 9 is formed in parallel to the direction of arrow mark A. Moreover, the reflective mirror 10 is formed in the 
above-mentioned half mirror 5 and the opposite hand bordering on this magnifying lens 6. 

[0021] To the magnifying lens 6, this reflective mirror 10 inclines and is prepared, 90 degrees of amplification images 
by this magnifying lens 6 are changed in a travelling direction from arrow mark A, and the incidence of it is made to be 
carried out to a user's eyes 11. Thereby, although the depth dimension of a display unit 1 is small, the sight distance of s 
magnifying lens 6 and an eye 1 1 is secured appropriately. 

[0022] Next, the pixel unit of the above-mentioned liquid crystal panels 3 and 4 is explained. It shifts mutually and the 
pixel array of the liquid crystal panels 3 and 4 of two sheets is arranged so that each pixel may complement non-opemn 
of the liquid crystal panel of the other party. 

[0023] That is, as the pixel array of each liquid crystal panel 3 and four simple substances is shown in drawing.4 , the 
three-primary-colors luminescence pixels 15 and 15 of R (red), G (green), and B (blue), -- or 17 and 17, and - are 
surrounded by the black matrix 16 which is non-opening, i.e., a non-light-emitting part. And in the example of a graphi 
display, the part of the black matrix 16 of the liquid crystal panel 3 of two sheets and four both sides is constituted by 
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pixel arrangement which is mutually complemented by the three-primary-colors luminescence pixels 15 and 15, - or 17 
ind 17, and — . 

0024] Both the liquid crystal panels 3 and 4 are more specifically considered as the pixel arrangement to which only 
3.5 pitches were mutually shifted to the horizontal direction and the perpendicular direction, and this comes to show the 
pixel arrangement compounded with the above-mentioned half mirror 5 to drawing 5 . That is, the three-primary-colors 
luminescence pixels 17 and 17 of the liquid crystal panel 4 of another side and - will be arranged in the location of the 
three-primary-colors luminescence pixels 15 and 15 of one liquid crystal panel 3, and the black matrix 16 surrounding ~ 

[0025] Although the optical content of pixel composition has been explained above, the data signal impressed to the 
liquid crystal panels 3 and 4 of two sheets is explained. The data signal which shifted in time a part for spacing from 
which each above-mentioned pixel shifted is impressed to both the above-mentioned liquid crystal panels 3 and 4, 
respectively. This point is explained in full detail below. 

[0026] In the pixel array which compounded the liquid crystal panels 3 and 4 of two sheets, if the data signal of each 
Liquid crystal panel is not the independent thing, it will not become. Although the number of pixels doubles seemingly 
when the same data signal is impressed to the liquid crystal panels 3 and 4 of two sheets, resolution does not change at 
all. That is, it does not pass to the thing and equivalence to which the liquid crystal panels 3 and 4R of two sheets, G, 
and B three-primary-colors luminescence pixel turned into the same pixel in the pixel arrays 15 and 17 of the direction 
ofslant, and--, and pixel area only became large, and resolution does not improve. 

[0027] Therefore, in order to operate functionally independently for high-definition-izing, respectively, the pixel 
compounded through the half mirror 5 from the liquid crystal panels 3 and 4 of two sheets The black matrix 16 of the 
pixel array of R (red), G (green), and B (blue) of one liquid crystal panel 3 (or 4) It needs to be compounded so that it 
may be filled with R, G, and B of the another side liquid crystal panel 4 (or 3), and for that, the information in 
consideration of the liquid crystal panel 3 of two sheets and the distance (time distance deltat) shifted among four needs 

to be impressed. . c , 

[0028] It sets on a drawing and is time distance deltatH about a horizontal direction. It asks by the following formulas. 
deltatH =Et xl/NH xl / 2 (sec) - here ~ Et : Level effective display time NH : The number of horizontal picture 
elements of a liquid crystal panel (before pixel composition) 

For example, in this formula, if Et=47xl0-6sec and NH =320, deltatH =73ns will come. 

[0029] Moreover, time distance deltatV about a perpendicular direction What is necessary is just to make it the odd 
number field and the even number field correspond to each liquid crystal panel, since the liquid crystal panels 3 and 4 o 
two sheets support odd number (al , a3, --, a2n-l) and even number (a2, a4, --, a2n), respectively. . 
[0030] The actuation approach in a display unit 1 is explained to the basis of such actuation conditions based on the 
block diagram of drawing 6 . i 
[003 11 The video signal from 8mmVTR(s), a laser disk, etc. is divided into a chrominance signal, a luminance signal, 
and a synchronizing signal in the image processing circuit 20. Among these, a chrominance signal and a luminance 
signal are further changed into R, G, and B signal, and these [ R and G ] and B signal are carried out in magnification 
processing with video amplifier 21 , and are inputted into liquid crystal panels 3 and 4. .... . - 

r00321 On the other hand, the synchronizing signal separated in the image processmg circuit 20 is inputted into the 
timing controller 22, the control pulse which carries out actuation control of the liquid crystal panel is created, and thes. 
are inputted into the liquid crystal panels 3 and 4 of two sheets. . 
r0033] Time distance deltatH respectively shifted between a liquid crystal panel 3 and 4 at this time so that the pixel 
compounded with the half mirror 5 might operate functionally independently for high-definition-izmg as the timing 
controller 22 already explained, and deltatv The signal taken into consideration is created and this is impressed to liquic 

crystal panel of one of the two. ^ , 

T0034] In the display unit 1 which carried out the deer and was constituted as mentioned above by the above-mentioned 
actuation circuit If the data signal which made the amount of [ from which each pixel of R (red), G (green) and B (blue 
shifted to the liquid crystal panels 3 and 4 of two sheets ] spacing delayed in time is impressed, respectively The color 
picture which appeared in each liquid crystal panels 3 and 4 is optically compounded with a half mirror 5, and the coloi 
picture which the number of pixels increased seemingly is reproduced. Further this reproduced color picture It will be 
expanded to about (lm of sight distances) 30 inches by the magnifying lens 6, and this amplification virtual image will 
carry out incidence to a user's eyes. . 
[00351 The example of two examples is shown in drawing 7 , and the pixel array in an example 1 is changed. Namely 
as for the pixel array of each liquid crystal panels 3 and 4, the three-primary-colors luminescence pixels 17 and 17 of tr 
liquid crystal panel 4 of another side and ~ are considered as the pixel arrangement by which only 0.5 pitches were 
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shifted horizontally to 1.5 pitches and a perpendicular direction to the three-primary-colors luminescence pixels 15 and 
15 of one liquid crystal panel 3, and — . Other configurations and operations are the same as that of an example 1. 
[0036] Like the example 1 which carries out a deer/comes to show the pixel arrangement compounded with the half 
mirror 5 when the data signal electrical potential difference was impressed on the same actuation conditions as the 
example 1 mentioned above in both the liquid crystal panels 3 and 4 to drawing 7 , and is shown in drawing 5 , it is lost 
that the same pixel stands in a row in the direction of slant upward slanting to the right. 

[0037] The example of three examples is shown in drawing 8 , is replaced with the half mirror 5 in an example 1, and 
adopts the half prism 25 as an image composition means. Other configurations and operations are the same as that of an 
example 1. While the fixture 7 for immobilization becomes unnecessary and structure is simplified by considering as 
such a configuration, a possibility that an optical axis 9 may also shift disappears. 
[0038] 

[Effect of the Invention] The liquid crystal panel of two sheets which is arranged at right angles to mutual by making 
one side into the common side according to this invention as explained in full detail above, It comes to have an image 
composition means to compound the image of both [ these ] liquid crystal panels optically, and the magnifying lens to 
which the synthetic image compounded by this image composition means is expanded. Shift mutually and the pixel 
array of both the above-mentioned liquid crystal panels is arranged so that each pixel may complement non-opening of 
the liquid crystal panel of the other party. Without forming a liquid crystal panel into a high pixel, since the data signal 
which shifted in time a part for spacing from which each above-mentioned pixel shifted to both the above-mentioned 
liquid crystal panels is impressed, respectively, even if it uses the conventional small liquid crystal panel, high pixel- 
ization is attained seemingly, and a high-definition amplification image is obtained. 

[0039] that is, if the data signal which made the amount of [ from which each pixel of R, G, and B shifted to the small 
liquid crystal panel of two sheets ] spacing delayed in time is impressed, respectively, the color picture which appeared 
in each liquid crystal panel is optically compounded by the image composition means, the color picture which the 
number of pixels increased seemingly is reproduced, and this reproduced color picture will be expanded by the 
magnifying lens, and will be reflected in a user's eyes things -- ** 

[0040] Consequently, in spite of being lightweight small (about 1 inch liquid crystal panel), force comparable as seeing 
an about (lm of sight distances) 30 inches big screen before one can be enjoyed. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 




[Drawing.4] 
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[Drawing 7] 
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[ Drawing 6] 
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